Searching PAJ 



BEST AVAILABLE COPY 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-316735 
(43)Date of publication of application : 1 6.1 1 .2001 



(51)Int.CI. 


C22B 11/06 




C22B 3/26 




C22B 7/00 




C22B 11/00 


(21)Application number : 2000-212633 


(71 Applicant : NIPPON MINING & METALS CO LTD 


(22)Date of filing : 1 3.07.2000 


(72)Inventor : ABE YOSHIFUMI 




TAKEBAYASHI KAZUAKI 


(30)Priority 




Priority number : 2000058494 Priority date 


: 03.03.2000 Priority country : JP 



(54) METHOD FOR TREATING ANODE SUME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wet treatment process 
of copper anode slime, by which a platinum group/gold can be 
efficiently separated from selenium/tellurium and simultaneously 
selenium and tellurium can also be efficiently separated from each 
other and recovered. 

SOLUTION: The anode slime is passed through a copper removal 
step, a wet chlorination step and a gold extraction step to undergo 
preliminary treatment. Gaseous sulfur dioxide diluted with air to 8- 
12% concentration is blown, in an amount 8 to 15 times the molar 
concentration of platinum metals/gold, into the resultant liquid 
after gold extraction at 60-90° C while maintaining chlorine ion 
concentration in the liquid at <1.5 mol/l, by which the platinum 
metals/gold remaining in the liquid can be separated from the 
selenium/tellurium and a reduced substrate containing platinum 
metals/gold can be obtained. Successively, gaseous sulfur dioxide 
is blown, in an amount twice the molar concentration of the 
selenium or below, into the liquid after separation of platinum 
metals/gold at 60-90° C while maintaining chlorine ion 
concentration in the liquid at <2.0 moles and also maintaining 

selenium concentration in the liquid at >3 g/l, by which the selenium can be separated from the tellurium 
and a selenium-containing reduced substance can be obtained. Further, gaseous sulfur dioxide is blown 
into the liquid after selenium separation at 60-90° C to obtain a tellurium-containing reduced substance 
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% 


% 


15.94 
16.11 
12.10 
18.00 


1.95 
2.57 
0.75 
1.30 


70.9 
71.6 
77.5 
76.0 


Se/Pd= 


4. 76 








FP-801^ 


-* 

5K* Pd<lOmi 




% 


pt«e 
% 


X 


22.14 
22. 17 

22. 39 
22.43 
22.57 
22.75 

23. 97 
24.02 
24.44 
24.74 
28.27 


2.81 
2.89 

\ 3.00 
2.80 
3.20 
3.02 
3. 08 
3. 20 
3.36 
2. 92 

! 2.92 


64.7 
59.2 
64.9 
61.7 
65.0 
64.7 
61.7 
61.6 
61.3 
60.9 
1 55.3 


Se/Pd= 


2.62 









[0 0 3 4] 
K4] 



Mfctt* 






ptatt 


Sefflffi 


% 


X 


X 


2.16 


0.67 


98.0 


1.27 


0.21 


96.0 


1.37 


0.26 


97.2 


1.43 


0.19 


97.3 


Se/Pd= 


64.4 





50 



[0 0 3 5] mmSli (S O2) ^X«T1i»l 
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13 



14 



mg/1 WTfc-r*Cfctf-e#a:l/>o £»fc«fc*E8lt» 
fie • &(*f\<D-fe UXOiBA*^* < *T £ C h tfT^«o 

• ^/HSO 8~i5 fso^e/i/jisate *s v^t% 
*atrci:tf*EWe**o aBtt*TXBfc*&*« (so 

10 0% OWttllL) S 02«ft : 1 0 

TS5o ) fctfc^m il7t:^?S*OP dig* (mg 
/l) £S0 2 ^5A^»: S0 2 /P t + Pd 0e>I// 



10 



ai/^§-&fc:fcJ\ 1 0 0mg/l JWT£ 

464^o 5^8-1 2 Lfcffi^tfx 
*m&m • ^e;i4i«<D 8-15 fgoe/WlftT^#& 

OTAtf8 0 — 8 2T:tCfeV^Tffi 
BfcffitfXSflJAtf 2 6 0-3 5 0 (1 /#) 
1T1 0 — 3 O^MBfcSatfo S02*^i:LTtt«S 

mmfix&mm'tz (sozia : 8- 1 o%) 0 so 2 

[0 0 3 6] 
[iS5] 

















fCl)=1.5M 






LOM 


[ai=!.3M 


fdl=li5M 


S02 


PT rd 


Pt 


Pd 




SC2 




Pd 


Ft 


Pd 


PI 


Pd 


/(rt+pd) 










/(Pt+Pd] 














mo Vino] 




nig/ 2 


mg/ f 


raol/rnoJ 




mg/ 1 


mg/ a. 


mg/2 




mg/ J 


O 


38 340 


38 


3*0 


0 


57 


595 


76 


790 


Bl 


912 


5 


6 110 








1 


S3 


557 


70 


754 


81 


944 


9 


<L 7 


<J 




8 


3 


42 


521 


58 


677 


70 


915 


14 


<1 1 


<1 




L 


4 


3S 


421 


45 


5BJ 


61 


B02 


I* 


<1 


<1 






6 


27 


331 


35 


482 


55 


712 


23 


<L si 


<\ 




<1 


7 


19 


231 


28 


408 


44 


*SS 












9 


It) 


169 


19 


297 


J7 


S5>1 












10 


<1 


149 


JO 


243 


28 


460 












12 


<l 


144 


1 


208 


19 


391 












15 


<1 


143 


<1 


209 


7 


265 












J 8 


<I 


143 


<J 


192 


•d 


177 



H 2 P t C 1 6 + 2 Hz S 03 + 2 H 2 0->P t + 2HzSO 
4 + 6 HC 1 

H2P d C 1 4 + H 2 S0 3 + H 2 O^P d+Hz S 04 + 4 

Te0 2 +4H (+) + 4 e->T eH 
HzSe0 3 +4H (-) + 4e-»S 

[0038] L<pua*6. -tvsyzzmqzT&^t, m 

STt^tCs S7£^*o-feU>ziS^3 g / 1 *ri^ 

Mjc^U>^0^;WWIjgte 1 0 0 p pmtt 
T\ OppmttTlCtSCt^tSo cti 

^Tfc^o 5 02^2 5 0-3 5 0 (1 



HC 1 

[0 0 3 7] (a) *>lsl/tv-Jl>l>£<Dfrm 
30 ^UVfc^Wl/fcOSTE^fafi^OilDlltnTV^S : 
-2HzO +0. 5 3V 

e + 3Hz0 +0. 7 4V 

/#) Ogft»T*6 0 0-8 0 0#ift#i&/u7£o Ht5»}K 
Fp<0-fe U>iB«* 3g/l Lftv> J: 3 KM*-* 

bfc««*0*a*^*>»*« 2 . o t;l/«Tfc:»#-r 

ffl^rt#^rci6tC6 0-9 0°C. » £ L < ** 8 0 - 8 5 t 
40 ©JBHTdD^o ffiBK^x^-fel^>to- : e;i/SS0 2^ 

*3 g/ifi4±tcffl*6a^&, 8 0-8 5°ccorSJStc^o 

TSSiB»*rx*eyA«2 6 0-3 5 0 ( 1 /#) 

jA^«T6 0 0-80 O^H^iity^jitfC fcJCcfc 
so Hz S e O3+2H2 S 03-hHzO->S e + 2 Hz S 0 4 + 



(9) 
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16 



2H 2 0 

[0 0 3 9] 0<) 7^Wlo§7G 

9 0°C, W$L< (i8 0 — 8 2°C(CfcV^TffiB5t^X* 
5 0 0 — 7 00 (1 /W) CO^Kt^MV 50 0 — 7 0 

H2 T e 03+2 Hz S Os + HzO-^T e + 2 Hz S O4 + 
2 Hz O 

[0040] ^n^nosKoK^Tf^ 7 4>iz~ 
i^^g^s^K^g^Tff 5» ^esjst±3 5 0 

|g@^S^T-^i§-trl^>^^tcM©^glL, Au, P 
[0 0 4 1] T-;Wl/|gi|5Pca : TAsMtmikTfT-?}/)^ 

7-?vMtm<omm ■ 

C uz T e +3/20z+ 2 N aOH^CuzO + N a 2 T e 
Os + HzO 

T e+Oz + 2 N a OH->N az T e Os+HzO 
Se + Oz+2Na OH-»N az S e Oz + HzO 
[0 0 4 2] Mffifi, 7 5-8 5 "COSStfc^Tff 

[0 0 4 3] 



[Hfigw] (^fiiwi 1 ) * 1 t^bTc^M^-r^ai 

^ram©sMLfc: 0 n«aiam«miE, 3£«HK£i^T, 
8 o°c{ct5v^Ttfv\ 18—2 4 ^rs-vm^(oms,isL 

teffaO. 5%tTfftTL7c 0 B^rSW*tt, Cu : 9 
8 . 5 %, T e : 5 0 %, Sb : 3%, B i : 2 %, A 
s : 8 5%-?&t>, MS^ItC-a-Sn/cA u, Ag, Pt, 

10 [0044] wmmmm.*, it;whk;*v^, m 
foRzfmm&m^TmmmA ■ 2 5 0 g /i, •• 8 

0°C, SfSB#BS:^l 8^0^ffPS!iaL, T^WWt 
[0 0 4 5] ^^gSfe^^Cjct) U/^yL, i& 
iP LTfro fc 0 SJSiagtf 60 — 70°Ci:«:S<t'5 tCiU 

20 gt«Lfc„ ffifbgW^^OjlOT'feofc : Au : 9 
7. 5%. A g : 1 %, Pt : 99%, Pd : 9 8%, 
Se : 93%, Te :70%, Pb: 5%, Sb:30 
%, B i : 6 9% 0 

[0046] mitmmmt^mmmmD b c^s^u— 

8 5°C^33^T2mfflftirc e ilTC^Wfittt, Pd, 
30 Ag, Cu, Pb, Fe, Pt, Ti, Te, Se, S 
nVvTft€>< 1 p pm-efcofco 
[0 0 4 7] — 7d, D B C^rMS^-ffllL 

Tcft, jlTtX^tC^D, a^-^fc-bUi'-^^l/CD 

£»tW£MP d^iSS : fi^J 5 0 0 m g/ 1 
IP t*zm?ig*:£l5 0mg/l 
0fiSt^*>jg& : 1 . 3 1 1 
ffi^g?#XCDift£jA^« : 3 0 0 (1 /#) 
S Oz/ (P t + P d) ^Jlit : 6. S^e/l//^;!/ 
40 n)c^iA^^ : 2 Ottm 
U& : 8 0 — 8 2°C 

[0 0 4 8] 
[*6] 



«6 flS»ft (Wire/ 1 ) 





S e 


T e 


Au 


p d 


P t 




20.0 


1.20 


0.010 


0.340 


0.038 




20.0 


1.20 


< 0.001 


0.008 


<0. 001 
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[0 0 4 9] 



Au 
0.4 



*7 
P t 
2.7 



[*7] 

mytvomtic (%) 



P d 
25.0 



T e 
0.2 



18 



S e 
64.0 



[0 0 5 0] (I 



|2) m^T, ^ziy>tv-)]/)]/t(D 

lmjtmms emm - 2o g /i 

iljlTt^T erlJS : 1. 20g/l 
i&Jf|-f;t>i§g : 1 . 5^e;i//i 
^^#X<D^&^t« : 3 0 0 (1 /#) 



S e 
20.0 
3.07 



[0 0 5 2] 



10 



so 2 /Se ^e;Wt : l . 8 ^e;i//^e;b 
ifc*i&#B$H : 7 o o#H 
iS* : 8 0 — 8 2°C 

[0 0 5 1] 



^8 
T e 
1.20 
1.20 



[«8] 



Au 
<0. 001 
<0. 001 



P d 
0.008 
< 0.001 



P t 
<0. 001 
<0. 001 



Au 



[«9] 

^9 i§7c«a/£ (%> 

Pt Pd Te Se 
0.&@9 0.046 0.0004 >99 



[0053] <mmm 3 ) ^mjt^mm l ft 

8 0 — 8 2°C. 

6 0 0 1/^ 



S0 2^jA^: 

i omm 



[0 0 5 5] 



5) : 



[0 0 5 4] 

[*1 0] 
*1 O (HMfcg/ 1 ) 





S e 


T e 


A u 


P d 


P t 




20.0 


1.20 


0.010 


0.340 


0. 038 




20.0 


1.20 


<0. 001 


0. 008 


<0. 001 




3.07 


1.20 


< 0.001 


<0. 001 


<0. 001 




0. 013 


0. 007 


<0. 001 


<0. 001 


<0. 001 






KM] 

*i i mammal (%) 








Au P t 


P d 


T e 


S e 




0. 4 2. 7 


25.0 


0. 2 


64.0 




- 0. 009 0. 046 


0. 0004 


>99 




- <0. 


I <0. 1 


63 


27. 0 



[0 0 5 6] 40 



VlfitfiSm^ (Se/Pd^3. 5*Mz.2> 
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<Dftmz1ffM%:SLrct>\ -r;Wl/« l 0 0 ppm«T> 

mm* i o ppmttTtnc^tfTtSo 



ran *^©yD-bx7P-'>-h^to 

[0 3] SOzM: 10 0% (fWL) (Dm&tQ 

tpcDPdmm (mg/l) hSOz^&^S : SO2/ 
Pt+Pd (^;l//^E;W OglS^f^77T^5c 
[0 4] MTt^^O-tr il7n-l: lx>^(7)-r;l/ 

[0 5] ^*ji0^o-l:X7o-: ^— h^fo 



(S02)- 



(S02)- 



(S02)- 



[0 1] 

± 

Qjjpgj l ► (^b 

I tttffl I ^ (^*^!«) — ► 



1 mase 



t 

t 



I jfegj I ► (#»n°n) 



T 

(***«*) 



■(a-buv). 
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12] 



CH3] 











0 
















< 

o 


? 1 

o 

o 






o 









1.2 1.4 



i^ 



1J8 



1000 



600 



T — i — i — I — I — r — I — r- 



O SOB 10HvCtft.Al.5M 

9 S02 IOSvQ^HIJM 

A SOS lOO^OftftljOM 

t sea ioo*a&£ij6M 



400 



200 




5 10 15 20. 



[H4] 



ID 5 



I io 4 



■ O- g ■ 



1.2 3 4 
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[135] 

I 

iwbjam 1 ► (fiibdM) ► ! jjjgj I ► 



I gag I ► c*«t*tt) — ► | gggj | ^ 



(S02) ^ | g 5c | ►(Jte-tr u» ^ 1 ^ (12 U 



T 

I jagg I mm& 
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